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IN THE UNITED STATES PATRNT & TRADEMARK OFFICE 
IN RE APPLICATION OF: : 

YASUYUKI TAMAKl ET AL : ATTN: APPLICATION DIVISION 

SERIAL NO: NEW U.S. PCT APPLN. 
(Based on PCT/ JPOO/05 1 17) 

A 

FILED: HEREWITH : EXAMINER: 

FOR: LIQUID CRYSTAL DISPLAY : 

PRFXTMTNARY AMENDMENT 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Prior to a first examination on the merits, please amend the above-identified 
application as follows: 

I N T HE CLAI M S 
Please cancel original Claims 1-8 without prejudice. 
Please add new Claims 9-15 as follows: 
9. (New) A liquid crystal display, comprising: 
a liquid crystal panel; 

a liquid crystal panel holding member holding said liquid crystal panel therein; and 
a light unit including light source means and an optical guide plate directing light 

beams emitted from said light source means to said liquid crystal panel; wherein 

said light unit has a frame member holding said light source means and the optical 

guide plate. 



between said liquid crystal panel holding member and said frame member, engaging 
means engaged with each other are provided, respectively; and 

said optical guide plate is arranged on a display surface side of said liquid crystal 
panel so that light beams emitted from said light source means are directed to said liquid 
crystal panel. 

10. (New) The liquid crystal display according to claim 9, wherein said frame 
member has a surrounding frame area extending on a surface side of said optical guide plate, 
to define a display screen of said liquid crystal panel. 

11. (New) The liquid crystal display according to claim 9, wherein an electronic 
component is provided on a substrate constituting said liquid crystal panel, and said frame 
member has a shield frame area covering said electronic component, 

12. (New) The liquid crystal display according to claim 9, having ground potential 
setting means for setting said frame member to a ground potential. 

13. (New) The liquid crystal display according to claim 12, wherein said firame 
member includes said ground potential setting means. 

14. (New) The liquid crystal display according to claim 9, wherein said frame 
member has a holding frame for holding a circuit component. 

15. (New) The liquid crystal display according to claim 9, wherein between said 
liquid crystal panel holding member and said frame member, positioning means are provided 
for relative positioning, respectively. 



REMARKS 

Favorable consideration of this application, as presently amended, is respectfully 
requested. 

The present response is submitted to cancel Claims 1-8 and to set forth new Claims 9- 
15 for examination. New Claims 9-15 are deemed to be self-evident from the original 
disclosure, including original Claims 1-8, and thus are not deemed to raise any issues of new 
matter. 

The present application is believed to be in condition for a full and thorough 
examination on the merits. An early and favorable consideration of the present application is 
hereby respectfully requested. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 

Gregory J. Maier 
Attorney of Record 
Registration No. 25,599 
Surinder Sachar 
Registration No. ZA.ATi 
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SPECIFICATION 



Liquid Cr ystal Display 

5 Technical Field 

The present invention relates to a Liquid crystal display and, more 
particularly, to a liquid crystal display having superior optical 
characteristics. 



10 Background Art 

Conventionally, a liquid crystal display has been known as a display 
device. The liquid crystal display has been used widely as displays of 
personal computers as well as display devices for personal digital assistants 
including portable telephones. 

15 Fig. 17 is a cross section of a Hquid crystal display 300a used in a 

conventional portable telephone. Liquid crystal display 300a includes a 
holder 112 fixed on a main substrate (not shown) provided in the portable 
telephone, and at prescribed positions of holder 112, has a liquid crystal 
panel 120 and an optical guide plate 132. Light emitted from an LED 

20 (Light Emitting Diode: not shown) as a light source is reflected by optical 
guide plate 132, and illuminates hquid crystal panel 120 from the back 
surface side. The device of this type in which optical guide plate 132 is 
provided behind hqviid crystal panel 120 is referred to as a back hght type 
device. 

25 In the back Ught type hquid crystal display 300a, the light emitted 

from the LED is directed to hquid crystal panel 120 through optical guide 
plate 132. Of the hght beams directed to hquid crystal panel 120, only the 
hght beams that has passed through hquid crystal panel 120 are emitted 
thereabove. The emitted hght beams are recognized visually, so that one 

30 recognizes letters and characters displayed on hquid crystal panel 120. 

Optical guide plate 132 is fixed on holder 112, by engaging a holder 
pawl 112t provided on an inner surface of a sidewall of holder 112 with an 
optical guide plate pawl 132t provided at an end surface of optical guide 
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plate 132. 

Recently, a liquid crystal display having higher performance has 
been in demand. More specifically, color display, improved luminance 
(brightness) and improved saturation (chroma) of liquid crystal display have 
5 been desired. To meet such demands, a so-called front light type Uquid 
crystal display has been developed, in which the optical guide plate is 
positioned on the display surface side of the Hquid crystal panel. 

Generally, at the time of illumination emission, luminance is higher 
in a front Hght type device, as the front light type device has higher 
10 reflectance than the transmittance of the back Hght type device. Therefore, 
even when a color filter is provided on the display surface side of the Hquid 
crystal panel for color display, luminance does not decrease in the firont Hght 
type device. 

When the optical guide plate is fixed on the holder of the front Hght 
15 ts^e Hquid crystal display by using similar structure as that for the back 
Hght t5^e device shown in Fig. 17, the following problem may arise. 

The optical guide plate pawl provided at an end surface area of the 
optical guide plate may be formed by a protruding area at a peripheral 
surface of the optical guide plate. Therefore, it is possible that at the area 
20 of the optical guide plate pawl, the Hght beams guided into the optical guide 
plate are diffused, resulting in strip shaped Hght beams (hereinafter 
referred to as bright Hnes) in the optical guide plate. In the back Hght type 
device, the Hquid crystal panel is arranged on the surface side of the optical 
guide plate, and therefore, even when there are bright Hnes, there is no 
25 influence of the bright lines on the Hquid crystal panel which is viewed by 
the user. 

In the front Hght type device, however, the optical guide plate is 
arranged on the display surface side of the Hquid crystal panel, and 
therefore the bright Hnes, if generated, are directly recognized visually. 
30 This is opticaUy disadvantageous as the display of the Hquid crystal panel 
becomes hard to view, and in addition, appearance of the device would be 
degraded. 

The present invention was made to solve the above described 
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problem, and its object is to provide a liquid crystal display that does not 
cause such disadvantages in optical characteristics and appearance of the 
optical guide plate. 

5 Disclosure of the Invention 

The liquid crystal display device in accordance with the present 
invention includes a Uquid crystal panel, a liquid crystal panel holding 
member holding the hquid crystal panel therein, and a hght unit including 
Ught source means and an optical guide plate directing light beams emitted 
10 from the light source means to the liqxiid crystal panel, wherein the Hght 
unit has a frame member holding the light source means and optical guide 
plate, and between the Hquid crystal panel holding member and a frame 
member, engaging means are provided respectively, to be engaged with each 
other. 

15 In the Hquid crystal display structured as described above, the Hght 

unit and optical guide plate are positioned and fixed on the Hquid crystal 
panel holding member by the frame member. Therefore, it becomes 
unnecessary to provide the optical guide plate pawl for positioning and 
fixing on the optical guide plate, and therefore, generation of bright Hnes 

20 can be prevented. 

At the time of assembly of the Hquid crystal display, the Hght unit 
and the optical guide plate are accurately positioned on the Hquid crystal 
panel holding member, and therefore, assembly of a portable telephone is 
faciHtated. 

25 In a preferred embodiment of the above described invention, the 

optical guide plate is arranged on the display surface side of the Hquid 
crystal panel such that the Hght beams emitted from the Hght source means 
are directed to the Hquid crystal panel. 

In the Hquid crystal display structured in this manner, a so-called 

30 front Hght type device is reaHzed. Thus, a Hquid crystal display having 

high optical quaHty can be provided in which disadvantages in appearance 
and in optical characteristic such as difficulty in viewing the Hquid crystal 
panel because of generation of bright Hnes on the optical guide plate as 
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described above are prevented. 

In a preferred embodiment of the above described invention, the 
frame member has a surrounding frame area extending on the surface side 
of the optical light plate, defining a display screen of the liquid crystal panel. 
5 Though the display screen of the hquid crystal panel has been 

conventionally defined by other member, this structure enables defining the 
display screen of the liquid crystal panel by the frame member. 

In a preferred embodiment of the above described invention, an 
electronic component is provided on a substrate constituting the Hquid 
10 crystal panel, and the frame member has a shield frame area covering the 
electronic component. In a preferred embodiment of the above described 
invention, a ground potential setting mechanism is provided for setting the 
frame member to the ground potential. In a preferred embodiment of the 
above described invention, the frame member includes the ground potential 
15 setting mechanism. Because of this configuration, it becomes possible to 
readily protect the electronic component from static electricity, and 
reliabihty of a portable telephone can be improved. 

In a preferred embodiment of the above described invention, the 
frame member has a holding firame holding a circuit component. 
20 By this structure, it becomes possible to incorporate a circuit 

component such as a receiver in advance in a hquid crystgd display, further 
faciHtating assembly of a portable telephone. 

In a preferred embodiment of the above described invention, 
between the liquid crystal panel holding member and the frame member, 
25 positioning means are provided for relative positioning, respectively. 

Because of this structure, the frame member can be surely 
positioned with respect to the hquid crystal panel holding member, further 
facihtating assembly of the hquid crystal display. 

30 Brief Description of the Drawings 

Fig. 1 is a plan view of a portable telephone having a liquid crystal 
display in accordance with Embodiment 1. 

Fig. 2 is a cross section taken along the fine II-II of Fig. 1. 
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Fig, 3 is an exploded perspective view of the liquid crystal display 
including a front Hght unit 200a in accordance with Embodiment 1. 

Fig. 4 is a cross section taken along the Une IV-IV of Fig. 3. 

Fig. 5 is a plan view of the Hquid crystal display including front Ught 
unit 200a in accordance with Embodiment 1. 

Fig. 6 is a plan view of the liquid crystal display including a front 
Hght unit 200b in accordance with Embodiment 2. 

Fig. 7 is a vertical section of the hquid crystal display including a 
front light unit 200c in accordance with Embodiment 3. 

Fig. 8 is a vertical section of the hquid crystal display including a 
front hght unit 200d in accordance with Embodiment 4. 

Fig. 9 is a cross section of the hquid crystal display including a front 
hght unit 200e in accordance with Embodiment 5. 

Fig. 10 is a cross section of the hquid crystal display including a 
front hght unit 200f in accordance with Embodiment 6. 

Fig. 11 is a vertical section of the hquid crystal display including a 
front hght unit 200g in accordance with Embodiment 7. 

Fig. 12 is a perspective view of the frame as a whole in accordance 
with Embodiment 7. 

Fig. 13 is a vertical section of the hquid crystal display including a 
front hght unit 200h in accordance with Embodiment 8. 

Fig. 14 is a plan view of the hquid crystal display including front 
hght unit 200h in accordance with Embodiment 8. 

Fig. 15 is a cross section showing the hquid crystal display including 
a front hght unit 200i in accordance with another example in accordance 
with Embodiment 8. 

Fig. 16 is a plan view of the hquid crystal display including a front 
hght unit 200j in accordance with Embodiment 9. 

Fig. 17 is a cross section of a conventional hquid crystal display 

300a. 

Best Mode for Carrying Out the Invention 

In the following, embodiments of the present invention will be 



described with reference to the figures. 
(Embodiment 1) 
(Structure) 

Fig. 1 is a plan view of a portable telephone la having the liquid 
5 crystal display in accordance with Embodiment 1 of the present invention. 
Referring to Fig. 1, portable telephone la has a front case 101, a protective 
window 102, an operation key 105, a multifunction switch 106, a flip 107 
and a liquid crystal display 100a. Flip 107 may or may not be provided 
dependent on the types of portable telephone la. 

10 Front case 101 constitutes a casing of portable telephone la. 

Various members are attached to front case 101. Protective window 102 is 
provided at an opening portion of front case 101. Protective window 102 is 
formed of a transparent member, and serves to prevent application of 
external pressure or the like to liquid crystal display 100a accommodated in 

15 front case 101. 

An antenna 103 is attached to a tip end portion of front case 101 for 
transmitting and receiving electromagnetic waves. Most part of antenna 
103 is accommodated within front case 101, and at the time of use of 
portable telephone la, antenna 103 is extended. 

20 Operation key 105 is provided at a central portion of portable 

telephone la. Operation key 105 is a member for entering information by 
manual pressing, and it includes a plurality of keys. 

Between adjacent operation keys 105, a multifunction switch 106 is 
provided. Information entered by operation key 105 or multifunction 

25 switch 106 is displayed on Uquid crystal display 100a. FUp 107 is provided 
to cover front case 101. 

Fig. 2 is a cross section taken along the line II-II of Fig. 1. Referring 
to Fig. 2, liquid crystal display 100a includes a main substrate 110, a liquid 
crystal panel 120 consisting of a stacked structure of a liquid crystal layer, a 

30 glass substrate and a deflecting plate, a holder 112 as a liquid crystal panel 
holding member holding liquid crystal panel 120 therein, and a front light 
unit 200a. A connector 111 electrically connected to liquid crystal panel 
120 for feeding power to liquid crystal panel 120 is attached to main 
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substrate 110, Further, along an outer surface of holder 112, an FPC 
(Flexible Printed Circuit) 125 is provided. 

Front light unit 200a includes LEDs 131, 131 (see Fig. 3); a Hght 
tube 130 converting point light sources emitted from LEDs 131, 131 to linear 
light source; a transparent optical guide plate 132 formed of acrylic resin or 
the hke positioned on the display surface 'side of liquid crystal panel 120 for 
directing the light beams emitted from light tube 130 to liquid crystal panel 
120; and a frame member 151 referred to as a reflector enclosing and holding 
LEDs 131, 131 and light tube 130. Front light unit 200a is held by holder 
112. Light tube 131 and LEDs 131, 131 constitute Ught source means. 
Liquid crystal display 100a is the so-called front light type device, as optical 
guide plate 132 is positioned on the display surface side of hquid crystal 
panel 120, 

Above the main substrate 110, front case 101 is positioned. Front 
case 101 has an opening 101a, and protective window 102 is provided to 
cover opening 101a, Protective window 102 serves to prevent appHcation of 
external force to front light unit 200a. 

Light beams emitted from LEDs 131, 131 are directed through light 
tube 130 to optical guide plate 132 and to liquid crystal panel 120. The 
Hght entering liquid crystal panel 120 reaches human eyes, so that letters 
and characters displayed on liquid crystal panel 120 can be visually 
recognized. 

(Structure for fixing optical guide plate 132 and liquid crystal panel 

120) 

Next, referring to Figs. 3 and 4, the structure for fixing liquid crystal 
panel 120 and optical guide plate 132 to holder 112 using frame member 151 
will be described. Fig. 3 is an exploded perspective view of the liquid 
crystal display including front light unit 200a in accordance with 
Embodiment 1, and Fig. 4 is a cross section taken along the line IV-IV of Fig. 
3. 

Frame member 151 includes LEDs 131, 131 hght tube 130 and 
optical guide plate 132, forming front Hght unit 200a. Frame member 151 
has base frame areas 152, 153; surrounding frame areas 155, 156 and 157 



.11 >J > n <V>"ti ••"III *V^tt 'UijJ ,,, ^ i 

' « 3 S S M H « »V U U 1 



defining an opening 15 IW; side firame areas 158, 159 and 160 provided for 
respective surrounding frame areas for preventing leakage of light from end 
surfaces of optical guide plate 132; and engaging frame areas 161, 162, 163 
and 164 respectively provided with engaging holes 161a, 162a, 163a and 
5 164a, which are engaged with respective engaging pawls (described later) 

provided on holder 112. It is preferred in view of manufacturing technique 
and necessary cost that frame member 151 is formed by press work. It is 
possible, however, to manufacture a frame having similar structure by other 
manufacturing technique. 

10 On an outer peripheral surface of frame number 113 of holder 112, 

engaging pawls 114, 115, 116 and 117, which will be engaged with engaging 
holes 161a, 162a, 163a and 164a, are provided. 

When holder 112 and frame member 151 having the above described 
structures are used, LEDs 131, 131, light tube 130 and optical guide plate 

15 132 are enclosed and held by base frame areas 152 and 153 and, in addition, 
engaging pawls 114, 115, 116 and 117 are engaged with engaging holes 161a, 
162a, 163a and 164a of frame member 151 as shown in the cross section of 
Fig. 4, so that frame member 151 is fijced in holder 112. As a result, front 
Ught unit 200a and Uquid crystal panel 120 are fixed in holder 112. 

20 (Functions-Effects) 

In the liquid crystal display 100a structured as described above, 
front light unit 200a and optical guide plate 132 are positioned and fixed on 
holder 112 by frame member 151. Therefore, it becomes unnecessary to 
provide optical guide plate pawls for positioning and fixing on optical guide 

25 plate 132, and therefore generation of bright hnes can be prevented. 

As a result, disadvantages in appearance and optical characteristics 
such as difficulty in viewing liquid crystal panel 120 caused by the 
generation of bright Knes can be avoided, and a Hquid crystal display having 
high optical quality can be provided. Further, at the time of assembly of 

30 the hquid crystal display, assembly of a portable telephone is facilitated, as 
front light unit 200a and optical guide plate 132 are accurately positioned on 
holder 112. 

(Other Example) 
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In the frame member 151 having such a structure, a modification 
such as shown in Fig. 5 is possible. Fig. 5 is a plan view of the liquid crystal 
display including front hght unit 200a. In this example, base frame area 
152 (hatched area in the figure) and surrounding frame areas 155, 156 and 
5 157 (hatched areas in the figure) defining opening 15 IW of frame member 
151 are provided enlarged to the side of opening 15 IW. By adopting this 
shape, it becomes possible to defijie the display screen of the opening that 
has been defined by opening 101a or protective window 102 of firont case 101 
by base frame area 152 and surrounding frame areas 155, 156 and 157, so 
10 that highly precise dimensional design of opening 101a or back silk printing 
conventionally provided on protective window 102 becomes unnecessary. 
Therefore, manufacturing cost of a portable telephone can be reduced. 
(Embodiment 2) 

Referring to Fig. 6, a Hquid crystal display in accordance with 
15 Embodiment 2 of the present invention will be described. Fig. 6 is a plan 
view of the hquid crystal display including front light unit 200b of the 
present embodiment. 
(Structure) 

Basic structure of the liquid crystal display and front light unit 200b 
20 in accordance with the present embodiment is the same as that of Hquid 
crystal display 100a and front hght unit 200a of Embodiment 1 described 
above. The difference is as follows. In front light unit 200b, a COG (Chip 
On Glass) is employed in which LEDs 131, 131 and drivers 133, 134 of Hquid 
crystal panel 120 are arranged on a glass substrate constituting Hquid 
25 crystal panel 120, drivers 133, 134 are covered by frame member 151 for 
protection against static electricity, and frame member 151 is set to the 
ground potential (GND). 

In order to set the frame member 151 to the ground potential (GND), 
a ground potential setting mechanism is formed by providing grounding 
30 frames 165, 166 having openings 165a, 166a on frame member 151 and 

connecting to a grounding area (not shown) provided on main substrate 110 
as shown in the cross section of Fig. 2, and by joining together the ground 
frames 165, 166 and main substrate 110 to front case 101, using a fixing 
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screw 400 of main substrate 110. 

In view of manufacturing technique and necessary cost, it is 
preferred that the frame member 151 having grounding frames 165 and 166 
is formed by press work. It is possible, however, to manufacture a frame 
5 having similar structure by other manufacturing technique. 
(Functions-Effects) 

By the above described structure, similar functions and effects as 
Embodiment 1 can be obtained. Further, as the frame member 151 is set to 
the ground potential (GND), drivers of hquid crystal panels and LEDs can 
10 be protected, whereby reUability of the portable telephone is improved. 

Further, as a structure in which grounding frames 165, 166 and 
main substrate 1 10 are joined together to the front case 101, assembly of the 
portable telephone is facilitated. 

(Embodiment 3) 

15 Referring to Fig. 7, the liquid crystal display in accordance with 

Embodiment 3 of the present invention would be described. Fig. 7 is a 
vertical section showing a structure of the liquid crystal device including 
front light unit 200c of the present embodiment. 
(Structure) 

20 The basic structure of the liquid crystal display and front Ught unit 

200c of the present embodiment is the same as liquid crystal display 100a 
and front light units 200a and 200b of Embodiments 1 and 2 described above. 
The difference is as follows. In front hght unit 200c, as a structure for 
setting frame member 151 to the ground potential (GND), the ground 

25 potential setting mechanism is formed by providing a spring terminal 167 

formed from a part of frame member 151, to be connected to the ground area 
of main substrate 110. 

In view of manufacturing technique and necessary cost, it is 
preferred that frame member 151 having spring terminal 167 is formed by 

30 press work. It is possible, however, to form a frame having similar 
structure by other manufacturing technique. 
(Functions-Effects) 

By this structure also, similar functions and effects as Embodiments 
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1 and 2 above can be obtained. 
(Embodiment 4) 

Referring to Fig. 8, the liquid crystal display device in accordance 
with Embodiment 4 of the present invention wlQ be described. Fig. 8 is a 
5 vertical section representing the structure of the liquid crystal display 
including front light unit 200d of the present embodiment. 

(Structure) 

The basic structure of the liquid crystal display and front light unit 
200d of the present embodiment is the same as liquid crystal display 100a 
10 and front Ught units 200a to 200c of Embodiments 1 to 3 described above. 

The difference is as follows. In the front light unit 200d, as the structure 
for setting frame member 151 to the ground potential (GND), the ground 
potential setting mechanism is formed by providing a grounding connector 
113 on main substrate 110 and providing a ground terminal 168 extending 
15 to be in contact with connector 113 at a portion of frame member 151. 

In view of manufacturing technique and necessary cost, it is 
preferred that frame member 151 having ground terminal 168 is formed by 
press work. It is possible, however, to form a frame having similar 
structure by other manufacturing technique. 
20 (Functions • Effects) 

By this structure also, similar functions and effects as Embodiments 
1 and 2 above can be obtained. 

(Embodiment 5) 

Referring to Fig. 9, the liquid crystal display in accordance with 
25 Embodiment 5 of the present invention will be described. Fig. 9 is a 
vertical section representing a structure of the liquid crystal display 
including front hght unit 200e of the present embodiment. 

(Structure) 

The basic structure of the liquid crystal display and front light unit 
30 200e of the present embodiment is the same as that of liquid crystal display 
100a and front Hght unit 200a to 200d of Embodiments 1 to 4 above. The 
difference is as follows. In front light unit 200e, as a structure for setting 
frame member 151 to the ground potential (GND), the ground potential 
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setting mechanism is formed by arranging a shield member 180 on a back 
surface side of main substrate 110, and providing a spring terminal 169 to 
be in contact with shield member 180 on frame member 151. 

In view of manufacturing technique and necessary cost, it is 
5 preferred that frame member 151 having spring terminal 169 is formed by 
press work. It is possible, however, to manufacture a frame having similar 
structure by other manufacturing technique. 

(Functions-Effects) 

By this structure also, similar functions and effects as Embodiments 
10 1 and 2 above can be obtained. 

(Embodiment 6) 

Referring to Fig. 10, the liquid crystal display in accordance with 
Embodiment 6 of the present invention will be described. Fig. 10 is a 
vertical section representing a structure of the Hquid crystal display 
15 including front light unit 200f of the present embodiment. 
(Structure) 

The basic structure of the liquid crystal display and front light unit 
200f of the present embodiment is the same as that of liquid crystal display 
100a and front light units 200a to 200e in accordance with Embodiments 1 

20 to 5 described above. The difference is as follows. In front light unit 200f, 
as the structure for setting frame member 151 to the ground potential 
(GND), the ground potential setting mechgmism is formed by providing a clip 
170 for electrically connecting frame member 151 with ground area 110a of 
main substrate 110. CUp 170 has a base portion 170a, a frame side 

25 terminal 170b to be in contact with frame member 151, and a ground area 
side terminal 170b to be in contact with ground area 110a. 
(Functions • Effects) 

By this structure also, similar functions and effects as Embodiments 
1 and 2 above can be obtained. 
30 (Embodiment 7) 

Referring to Figs. 11 and 12, the liquid crystal display in accordance 
with Embodiment 7 of the present invention will be described. Fig. 11 is a 
vertical section representing a structure of the liquid crystal display 
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including front light unit 200g in accordance with the present embodiment, 
and Fig. 12 is a perspective view of frame member 151 as a whole. 
(Structure) 

The basic structure of the liquid crystal display and front light unit 
5 200g of the present embodiment is the same as that of liquid crystal display 
100a and front Ught units 200a to 200f of Embodiments 1 to 6 described 
above. The difference is as follows. In front light unit 200g, circuit 
components 114, 115 and 116 provided on main substrate 110 are shielded 
by using a shield frame 171 provided on frame member 151. 
10 Shield frame 171 is structured such that it extends from base frame 

area 153 of frame member 151 as shown in Fig. 12. In view of 
manufacturing technique and necessary cost, it is preferred that frame 
member 15 1 having shield frame 17 1 is formed by press work. It is possible, 
however, to manufacture a frame having similar structure by other 
15 manufacturing technique. 

(Functions ■ Effects) 

By this structure also, similar functions and effects as Embodiments 
1 and 2 above can be obtained. Further, as the shielding property of circuit 
components provided on main substrate 110 is improved, reliabihty of the 
20 portable telephone can further be improved. 
(Embodiment 8) 

Referring to Figs. 13 and 14, the liquid crystal display in accordance 
with Embodiment 8 of the present invention will be described. Fig. 13 is a 
vertical section representing the structure of the liquid crystal display 
25 including front Hght unit 200h of the present embodiment, and Fig. 14 is a 
plan view representing the structure of the Uquid crystal display including 
front Hght unit 200h. 
(Structure) 

The basic structure of the liquid crystsd display and front light unit 
30 200h of the present embodiment is the same as that of liquid crystal display 
100a and front light units 200a to 200g in accordance with Embodiments 1 
to 7 described above. The difference is as follows. In front Ught unit 200h, 
a holding frame 172 for holding a receiver 181 is provided on frame member 



- 13 - 



151. Receiver 181 is provided with a terminal 182 that is in contact with 
main substrate 110. 

The holding frame 172 is structured to be extended from frame 
member 151 as shown in Figs. 13 and 14. In view of manufacturing 
5 technique and necessary costs, it is preferred that frame member 151 having 
holding frame 172 is formed by press work. It is possible, however, to 
manufacture the frame having similar structure by other manufacturing 
technique. 

The frame member 151 shown in Fig. 15 has such a structure in that 
10 holding frame 173 for holding switch 182 is provided as a circuit component, 
on frame member 151. Fig. 15 is a cross section representing the structure 
of the liquid crystal display including front light unit 200i, as a modification 
of the present embodiment. 

(Functions Effects) 

15 By the above described structures also, similar functions and effects 

as Embodiments 1 and 2 described above can be obtained. Further, as 
holding frames 172, 173 for holding circuit components such as receiver 181 
and switch 182 are provided on frame member 151, it becomes possible to 
incorporate a circuit component such as a receiver in liquid crystal display in 

20 advance, and therefore, assembly of the portable telephone can further be 
facilitated, 

(Embodiment 9) 

Referring to Fig. 16, the liquid crystal display in accordance with 
Embodiment 9 of the present invention will be described. Fig. 19 is a 
25 vertical section representing the structure of the liquid crystal display 
including front light unit 200j of the present embodiment. 
(Structure) 

The basic structure of the liquid crystal display and front light unit 
200j in accordance with the present embodiment is the same as that of liquid 
30 crystal display 100a and fi:ont light units 200a to 200i in accordance with 

Embodiments 1 to 8 above. The difference is as follows. In front light unit 
200j, in order to ensure positioning of frame member 151 with respect to 
holder 112, a positioning apparatus for these two members is formed, by 
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providing a positioning pin 112a on holder 112 and providing a positioning 
hole 173a that receives the positioning pin 112a on frame member 151 (see 
Fig. 10). 

In view of manufacturing technique and necessary cost, it is 
preferred that the frame member 151 having positioning hole 173a is formed 
by press work. It is possible, however, to manirfacture the frame having 
similar structure by other manufacturing technique, 

(Functions-Effects) 

By the above described structures also, similar functions and effects 
as Embodiments 1 and 2 above can be obtained. Further, as positioning 
pin 112a and positioning hole 173a are provided, frame member 151 can 
surely be positioned with respect to holder 112, and assembly of the liquid 
crystal display can further be facilitated. 

In the embodiments described above, the device of a front Ught type 
has been described. Embodiments described above, however, can also be 
apphed to hquid crystal display of back light type. 

In the embodiments described above, a liquid crystal display for a 
portable telephone has been described. The present invention, however, is 
applicable not only to the portable telephone but also to liqviid crystal 
display used for other electronic equipments. 

Although the present invention has been described and illustrated in 
detail, it is clearly understood that the same is by way of illustration and 
example only and is not to be taken by way of limitation, the spirit and scope 
of the present invention. 

As described above, in the Hquid crystal display in accordance with 
the embodiments of the present invention, disadvantages in appearance and 
optical characteristics such as difficulty in viewing the display on the Uquid 
crystal panel caused by generation of bright lines can be avoided, and a 
hquid crystal display having optically high quality can be provided. 
Further, at the time of assembly of the liquid crystal display, the front Ught 
unit and optical guide plate are accurately positioned on the holder, and 
therefore, assembly of a portable telephone can be facilitated. 
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CLAIMS 



1. A liquid crystal display, comprising: 
a liquid crystal panel; 

a liquid crystal panel holding member holding said Hquid crystal 
panel therein; and 

a light unit including hght source means and an optical guide plate 
directing light beams emitted from said Hght source meauis to said liquid 
crystal panel; wherein 

said light unit has a frame member holding said light source means 
and the optical guide plate, and 

between said Hquid crystal panel holding member and said frame 
member, engaging means engaged with each other are provided, 
respectively. 

2. The Hquid crystal display according to claim 1, wherein 

said optical guide plate is arranged on a display surface side of said 
Hquid crystal panel so that Hght beams emitted from said Hght source means 
are directed to said Hquid crystal panel. 

3. The Hquid crystal display according to claim 2, wherein 
said frame member has a surrounding frame area extending on a 

surface side of said optical guide plate, to define a display screen of said 
Hquid crystal panel. 

4. The Hquid crystal display according to claim 1, wherein 

an electronic component is provided on a substrate constituting said 
Hquid crystal panel, and 

said frame member has a shield frame area covering said electronic 
component. 

5. The Hquid crystal display according to claim 1, having ground 
potential setting means for setting said frame member to a ground potential. 
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6. The liquid crystal display according to claim 5, wherein 
said frame member includes said ground potential setting means. 

7. The liquid crystal display according to claim 1, wherein 
said frame member has a holding frame for holding a circuit 

component. 

8. The liquid crystal display according to claim 1, wherein 
between said Hquid crystal panel holding member and said frame 

member, positioning means are provided for relative positioning, 
respectively. 
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ABSTRACT 



A front light frame (200a) of the liquid crystal display has a frame 
member (151) and a holder (112), the frame member (151) is provided with 
5 engaging holes (161a, 162a, 163a, 164a) to be engaged with engaging pawls 
(1 14, 1 15, 1 16, 117) provided on the holder (1 12). By this structure, it 
becomes possible to easily fix the frame member (151) on the holder (112), 
and to fix a liquid crystal panel (120) and an optical guide plate (132) 
between the frame member (151) and a holder (1 12). As a result, it 
10 becomes unnecessary to provide a conventional fixing pawl on the optical 

guide plate (132), and therefore, generation of bright fines can be prevented. 
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Declaration and Power of Attorney For Patent Application 
Japanese Language Declaration 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 
next to my name. 

I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent Is sought on the Invention 
entitled. 

LIQUID CRYSTAL DISPLAY 
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the specification of which 
H is attached hereto. 

S was filed on July 28, 2000 

as United States Application Number or 
PCT international Application Number 
PCT/JPOO/05117 and was amended on 
(if applicable). 

I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose infomiation which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1 .56. 
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Prior Foreign Application(s) 



(Number) 



(Country) 
(H«) 



(Number) 
(S^) 



(Country) 

(a«) 



I hereby claim foreign priority under Title 35, United States Code, 
Section 119 (a)-(d) or 365(b) of any foreign application(s) for patent 
or inventor's certificate, or Section 365(a) of any PCT International 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or Inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 

Priority Claimed 

□ □ 

Yes No 

□ □ 
Yes No 



(Day/MonthA^ear Filed) 



(Day/Month/Year Filed) 
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\ hereby claim the benefit under Title 35, United States Code, 
Section 119(e) of any United States provisional application(s) listed 
below. 



(Filing Date) 
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(Application No.) 
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(Filing Date) 
) 



(Application No.) 

I hereby claim the benefit under Title 35, United States Code, Section 
1 20 of any United States application(s), or Section 365(c) of any PCT 
International application designating the United States, listed below 
and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT 
Intemational application in the manner provided by the first paragraph 
of Trtle 35, United States Code Section 1 12, 1 acknowledge the duty 
to disclose information which is material to patentability as defined in 
Title 37, Code of Federal Regulations, Section 1.56 which became 
available between the filing date of the prior application and the 
national or PCT Intemational filing date of application. 



(Application No.) 



(Filing Date) 
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(Application No.) 
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(Filing Date) 
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(Status: Patented, Pending, Abandoned) 



(Status: Patented, Pending, Abandoned) 
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1 hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application 
or any patent issued thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the following attorney(s) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Tradennark 
Office connected therewith: (iist name and registration number) 



022850 



Send Correspondence to: 




Direct Telephone Calls to: (name and telephone number) 
(703)413-3000 
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Full name of sole or first joint Inventor 




H« r 


Inventor's signature Date 
ya^l^t\/ufc/ Ta/rt^k] December 19, 2001 


&m 


Residence ^ 
Hvo^cx,-- Japan 


mm 


Citizenship 

Japanese 




Post Office Address 

c/o Mitsubishi Denki Kabushiki Kaisha, 




2-3, Marunouchi 2 -chare, 
Chiyoda-ku, TOKYO 100-8310 JAPAN 






Full name of second joint inventor, if any 
Makoto TAKEIVDTO 






Second joint 1 nventor's signatu re Date 
^^I(f.tB'l2lI(^7iS^ December 19, 2001 




Residence 

Hvoao. Japan '}/ ^ 


mm 


Citizenship 
Japanese 




Post Office Address 

c/o Mitsubishi Denki Kabushiki Kaisha, 




2-3, Marunouchi 2-chame, 
Chiyoda-ku, TOKYO 100-8310 JAPAN 



(Supply similar infomnation and signature for third and subsequent 
joint inventors.) 
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Full name of third joint Inventor, if any 

Naoto^SUGAmRA 
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Third joint Inygntor's signature Date 
/Ocurb? JsL^^oAum^. December 19. 2'0'01 




Residence 

Hyoqo , Japan Cy^yy ^ 
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Citizenship 
Japanese 




Post Office Address 

c/o Mitsubishi Denki Kabushiki Kaisha, 




2-3, Marunouchi 2-chome, 
Chiyoda-ku, TOKYO 100-8310 JAPAN 






Full name of fourth joint inventor, if any 




Fourth joint Inventor's signature Date 




Residence 
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Citizenship 




Post Office Address 










Full name of fifth Joint inventor, if any 




Fifth joint Inventor's signature Date 
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Residence 
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Full name of sixth joint inventor, if any 




Sixth joint Inventor's signature Date 




Residence 
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Post Office Address 
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